Disruption of phosphatidylserine translocation to the mitochondria in baby hamster kidney cells.
Phosphatidylserine synthase is found predominantly in the microsomal fraction, and phosphatidylserine decarboxylase is found predominantly in the mitochondrial fraction of baby hamster kidney (BHK-21) cells. This segregation of enzymes of phosphatidylserine metabolism allows serine metabolism to phosphatidylserine and phosphatidylethanolamine to be used as an indicator of the intracellular movement of phosphatidylserine. After BHK-21 cells were pulse-labeled with [3H]serine, phosphatidylserine was efficiently labeled, and subsequently 40-50% of this radiolabeled lipid turned over to form phosphatidylethanolamine during a 7.5-h chase. Treatment of cells with NaN3 plus NaF or cycloheximide at the end of the pulse labeling period markedly inhibited the rate and extent of phosphatidylserine turnover during the chase period. The inhibition of phosphatidylserine turnover could not be attributed to inhibition of either phosphatidylserine decarboxylase or phosphatidylserine exchange protein activity. Subcellular fractionation of the BHK-21 cells demonstrated that cells poisoned with NaN3 plus NaF accumulated phosphatidylserine in the microsomal fraction relative to unpoisoned cells. The results indicate that metabolic energy is required for the transport of phosphatidylserine to the mitochondria.